Introduction
Much of the wisdom in this book has been learned the hard way, some of it in the hardest way of all. When a woman dies as a result of an obstetric complication, the only good thing that can come out of the tragedy is that appropriate lessons are learned. For over 50 years, England and Wales have had a system in place to analyse all maternal deaths, identify the causes and highlight avoidable factors.
The Confidential Enquiries into Maternal Deaths (CEMD) have become so familiar to UK obstetricians and midwives that we can hardly imagine life without them. The UK, however, is one of only a few countries with a national system in which experienced clinicians scrutinise cases in detail to work out whether death could be prevented when a similar emergency happens again and, if so, how.
Confidential enquiry recommendations carry considerable weight at both political and clinical levels. This chapter will describe the system that produces these recommendations and will then focus on lessons relevant to emergencies and trauma -including those learned in the early years of the Enquiry, which are all too easily forgotten. From the outset, confidentiality was recognised to be essential if staff were to give an honest account of events without fear of litigation or disciplinary action. In this, and in other essentials, the approach initiated in the 1950s is still used today. The process summarised here applies to England, but is similar in the other UK countries.
How the Enquiries work

Regional reporting
When a maternal death occurs, a form is sent to all the professionals involved to obtain anony mous factual information and reflective comments. The form, along with an anonymised copy of the woman's medical records, is returned to the MBRRACE-UK office.
Expert assessment
To ensure confidentiality, the form is kept under lock and key. All cases (still anonymised) are reviewed by Expert Assessors, who are senior clinicians in obstetrics, midwifery, anaes thetics, pathology, perinatal psychiatry medicine, cardiology, neurology, infectious diseases, emergency medicine, general practice and intensive care. They look for emerging patterns and lessons for clinical colleagues, managers and politicians. Public health messages are particularly important and denominator data are obtained from the Office for National Statistics (ONS).
Reports
A report is now published every year, which includes surveillance information as well as topic-specific chapters, each of which appear on a triennial basis. Chapters are drafted by a writing committee including the Expert Assessors of the four UK countries and other relevant experts in the topic area, and discussed by the whole editorial panel, which includes epidemiologists. Individual chapters are reviewed by outside experts. Once the final report is sent to the printers, any information linked to the identity of the women concerned is destroyed. The published report is available to the public, a fact that surprises doctors in countries that have a less open approach.
A challenge for any report is to ensure that people read it. Recent confidential reports have been entitled Saving Mothers' Lives (and before that Why Mothers Die with an emotive cover picture) and launched with a press conference. They are bestsellers in the Royal College of Obstetricians and Gynaecologists (RCOG) bookshop, partly because examination candidates know that they are essential reading. Their messages, however, also need to be heard by other specialties and this is more difficult to achieve.
Lessons from the past
Effective intervention
Before the CEMD started, maternal mortality had already dropped dramatically in the UK, from 400/100 000 in 1935 to 66/100 000 in 1952-54. The most rapid fall had occurred during the Second World War, contradicting the idea that social conditions are the major factor determining the safety of pregnancy. The reasons for the fall were the introduction of effective treatments as follows:
G Antibiotics: puerperal sepsis was the leading cause of maternal death in the 1930s, despite the widespread use of aseptic precautions; when sulphonamides were introduced in 1937 the effect on death rates was spectacular.
G Blood transfusion became safe during the 1940s.
G Ergometrine, for the treatment and prevention of postpartum haemorrhage, was introduced in the 1940s.
In the 1930s, Britain had a well-developed medical infrastructure, so that when effective treatments finally became available their effects were rapidly felt.
Obstetric injury
In the first CEMD report, covering 1952-54, obstetric injury was the second cause of death after hypertensive disease (Table 2 .1). It did not, however, warrant its own chapter and Table  2 .1 is drawn from the Appendix to that report. 
Prolonged labour 63
Disproportion or malposition of the fetus 23
Other trauma 55
Other complications of childbirth 66
Total 207
Nowadays, we can hardly imagine a woman dying of prolonged labour and we can only guess at what the terms "other trauma" and "other complications" conceal (Table 2 .1). In the 1950s, the caesarean section (CS) rate was less than 3% and maternity care was quite different from that of today. The 1955-57 report included 33 deaths from ruptured uterus, mostly due to intrauterine manipulations. In 1958-60, there were "43 deaths from obstructed labour, of whom", according to the report for that triennium, "18 were delivered in the patient's own home and 14 in a general practitioner Maternity Home". These reports are a useful corrective to the idea that the 1950s were a golden age of non-medicalised childbirth.
Obstetric injury today
In 2006-08 there were, for the first time, no deaths from genital tract trauma and the chapter dealing with these cases was discontinued. Nevertheless, the report commented that "Genital tract tears were implicated in two women who died of postpartum haemor rhage." The risk of trauma has not disappeared and, indeed, high vaginal tears have become more difficult to deal with because of the current prevalence of obesity. The CEMD recommended that a surgeon faced with life-threatening haemorrhage should routinely ask a colleague to come and help. Genital tract trauma is again featuring in maternal deaths and in the first MBRRACE report covering deaths from 2009-2012 there were 7 deaths due to haemorrhage following genital tract trauma.
Recent lessons
Who is at risk?
The enquiries identifies groups at increased risk of complications and with increased awareness death rates have fallen among, for example, ethnic minority women and those with a history of thromboembolism. Recognition of risk factors early in pregnancy is essential.
Age
In the 2006-08 CEMD report, the maternal mortality rate (MMR) was constant up to age 34, but doubled after age 35 and trebled after 40 years of age. While not quite as dramatic a similar pattern exists in the 2009-2012 rates. The average age of childbearing in the UK has risen and in 2008 it was 29.3 years with 20% of births being to women aged 35 years or over.
Obesity
In the 2009-2012 report, 22% of the women who died were overweight -with a body mass index (BMI) of 25-29.9 -and 27% were obese (with a BMI >30).
Socio-economic classification
In 2006-08, the MMR among unemployed women was 60.2 compared with 14.9 for manual workers and 6.5 among women classified as "managerial and professional". Attention should also be focused on women who book late or are poor attenders for antenatal care.
Ethnicity
In 2006-8 report Black women have higher maternal mortality rates than white women in all countries for which data are available. In the UK, Black African and Black Caribbean women have the same increased risk -almost four times that of white women -although the increase is less among other ethnic groups ( 
Direct deaths
Hypertensive disease
The number of deaths from pre-eclampsia is a fraction of what it was in 1952-54 (Table 2. 3) and most recently has halved from 19 in 2006-8. There were 10 deaths in 2009-2011 and 9 deaths in 2010-2012. For the past five triennia, thanks to guidelines on fluid management, none of the deaths has been due to pulmonary or cerebral oedema, but there is a continuing problem with failure to control systolic hypertension. In each of the previous three triennia nine women died from intracranial haemorrhage, but details of the recent pre-eclampsia deaths will be reported in 2016. Among the recommendations in 2006-08 were the following:
G epigastric pain in the second half of pregnancy should be considered to be the result of pre-eclampsia until proved otherwise G systolic blood pressure (BP) of 150 mg or above requires effective antihypertensive treatment; if systolic BP is very high ->180 mmHg -this is a medical emergency G women with severe pre-eclampsia need effective team care, based on clear communication and effective understanding Some of these recommendations are directed at non-obstetricians but, unfortunately, maternity staff do not always recognise the need for effective control of BP. 
Haemorrhage
Over the past 33 years, deaths from haemorrhage have risen and fallen in a strangely regular pattern ( Table 2 .4) that may represent relaxation and tightening of standards. For example, the peak in 1988-90 included cases where doctors had ignored the recommendation that CS for placenta praevia should be carried out by a consultant.
It is important, however, to see these numbers in context. Haemorrhage is by far the commonest life-threatening complication of childbirth: surveys of severe morbidity show that haemorrhage of >2.5 l occurs once in about 300 births. Therefore over a 3-year period with more than 2 million births in the UK, several thousand cases are treated successfully.
In 2009-12 the total of seventeen deaths included two cases of abruption, one of placenta praevia percreta, seven postpartum haemorrhage due to uterine atony, and seven cases of genital tract trauma. In all cases there was room for improvements in care: lack of regular observation using a Modified Early Obstetric Warning system (MEOWS) chart and responding to abnormal observations are recommended again. Adequate and early resuscitation was also sometimes lacking, and undue reliance on bedside haemaglobin measure ments when haemodilution had not occurred was also cited as a problem.
Every triennium, one or more deaths occur in women who refuse blood transfusion and guidelines have been issued about the management of such patients. Placenta praevia associated with a uterine scar is particularly dangerous and all women with a previous CS should have a scan for placental localisation in the second trimester and, if low-lying, again at 32 weeks. The most important risk factor for thromboembolism is obesity and the revised guidance includes weight-specific dosage advice on thromboprophylaxis. Risk assessment early in pregnancy is the key to reducing mortality further; this message needs to be heard in gynaecology wards and early pregnancy assessment units, as well as in maternity units.
The value of individualised care also needs to be emphasised. The 2006-08 report stresses that vulnerable women, for example, those with a learning disability, may not be able to follow instructions about self-injection and will require particular care.
Chest symptoms appearing for the first time in pregnancy or the puerperium need careful assessment, particularly in at-risk women. This lesson needs to get across to other specialties. 
1976-
Abortion
The Abortion Act of 1967 eliminated deaths from criminal abortion, which in the 1950s caused about 30 deaths a year. In 2006-08 two deaths from sepsis were associated with legal termination of pregnancy, one after medical and one after surgical termination. Neither woman had received prophylactic antibiotics, which are recommended in RCOG guidelines. Haemorrhage after spontaneous miscarriage accounted for five deaths. Three of these occurred in the mid-trimester, associated with a placenta implanted over a CS scar. This again emphasises the importance of placental localisation.
Amniotic fluid embolism
The number of deaths from amniotic fluid embolism has remained constant for 20 years. The condition is not always fatal, however, and useful information may be gained when the woman survives. All cases, whether fatal or not, should be reported to the UK Obstetric Surveillance System (UKOSS) at the National Perinatal Epidemiology Unit in Oxford.
Sepsis
In 1982-84, there were only nine deaths from this cause and none were due to puerperal sepsis. Since then, deaths from sepsis have risen steadily. In 2006-08 it became the leading direct cause of maternal death with 26 deaths. Thirteen of these were due to the Group A beta-haemolytic streptococcus (Streptococcus pyogenes), compared with eight in 2003-05 and three in 2000-02. This organism is easily spread in the community, and all 13 women who died in 2006-08 either had, or worked with, young children. Women need to be informed about hygiene, which means washing their hands before, as well as after, going to the toilet or changing sanitary towels. Sepsis is often insidious in onset and can progress very quickly. If it is suspected, urgent referral to hospital is necessary. In hospital, high-dose broad-spectrum antibiotics should be started immediately, without waiting for the results of investigations. In 2012, in response to the rise in deaths, the RCOG published new guidelines on bacterial sepsis during and after pregnancy.
The 2009-2012 MBRRACE report showed a welcome reduction in cases of genital tract sepsis but it remains the second leading cause of direct deaths
Anaesthesia
Deaths from anaesthesia fell steadily during the 1970s, due to a move to regional anaesthesia and better training of anaesthetists. Since 1985, however, the number has been constant at about two per year. In view of the rising CS rate this represents an improvement of sorts, but it is concerning that in 2006-08 failed tracheal intubation was again the cause of two of the seven anaesthetic deaths. The report recommended that effective management of failed tracheal intubation is a core anaesthetic skill that should be rehearsed and assessed regularly. There were two deaths from failed ventilation rather than failed intubation in the 2009-2012 deaths.
Indirect deaths
Indirect deaths have outnumbered direct deaths in the UK since 1994-96 (Table 2 .5). In that triennium, birth and death registrations were linked by the Office for National Statistics (ONS), leading to better ascertainment. Table 2 Direct  129  134  106  106  132  107  83  78   Indirect  100  134  136  155  163  154  170  165   Total  229  268  242  261  295  261  253  243 From 2000-02 onwards, CEMACH Regional Managers were involved in collecting data and this improved ascertainment further. Better identification of cases, however, is only one reason for the rise in indirect deaths, the other being a rise in risk factors such as smoking, obesity and older age at childbearing.
Cardiac disease
Deaths from cardiac disease have been rising and this is now the leading cause of maternal death in the UK, with approximately 50 deaths in each triennium. In 2006-08 only four were due to congenital heart disease and there were no deaths from rheumatic heart disease. The leading causes were sudden adult death syndrome, myocardial infarction, dissection of the thoracic aorta and cardiomyopathy (most commonly peripartum cardiomyopathy). Half of the women who died from cardiac disease had a BMI of 30 or more. The main learning point from all these cases was that there must be a low threshold for investigation of pregnant or recently delivered women who complain of chest pain, especially if they have risk factors, such as hypertension. The cardiac deaths are the focus of the 2016 MBRRACE report.
Psychiatric disease
Psychiatric disease is common in pregnancy and after delivery. In 2006-08 there were 29 deaths from suicide during pregnancy or within six months afterwards. Sixteen of these occurred more than 42 days after delivery and so would be missed by the standard definition of maternal death. Suicide is usually by violent means and, unlike most causes of maternal death, shows no social class gradient. Most women who die by suicide have a history of serious affective disorder, which has a high risk of recurrence after delivery. Previous psychiatric history must be identified in early pregnancy and the risk managed proactively. Psychiatric deaths since 2009 are analysed in the 2015 MBRRACE report.
Other indirect deaths
Of the many causes of indirect death, the leading category is central nervous system disease, including 14 deaths from epilepsy. Women may stop taking their medication when they become pregnant and medical diseases in pregnancy may be inadequately supervised because responsibility falls between the GP, midwife, obstetrician and physician. Good com munication between carers is essential.
Coincidental deaths
The most common causes of coincidental death in 2006-08 were road traffic accidents (17 deaths) and murder (11 deaths). The report recommends that all pregnant women should be advised to wear a three-point seat belt in a motor vehicle and that routine enquiry about domestic abuse should be made at booking or during pregnancy. All women should be seen alone at least once in pregnancy. If an injury, like a black eye, is noticed, staff should ask sympathetically-but directly -how it was caused and should be prepared to offer support. MBRRACE reported on the deaths since 2009 in the 2015 report.
Substandard care
Standards are rising all the time but the assessors are realistic when assessing whether or not care was substandard. The proportion of direct deaths with substandard care has risen slightly over the last 12 years, but in indirect deaths it has more than doubled. In 2006-08, major substandard care was present in 44% of direct and 31% of indirect deaths. The main causes included: lack of clinical knowledge and skills, failure to identify very sick women and lack of senior support. In recent years, hospitals have undertaken their own investigations of serious untoward incidents and these reports have been made available to the Enquiry. Their quality was highly variable and the report commented that some were, "Not worth the paper they were written on and a few [were] actually whitewashes or cover-ups for unacceptable situations." Learning lessons from maternal deaths is not easy when they occur in your own hospital.
The international dimension
There are over 500 000 maternal deaths annually worldwide, of which 99% are in developing countries. The leading causes are shown in Table 2 .6.
The underlying problems include: lack of access to contraception, lack of primary care or transport facilities and inadequate equipment and staffing in district hospitals. The United Nations has made reduction of maternal mortality one of its Millennium Development Goals. The worldwide proportion of births with a trained attendant has risen to 61%, but much remains to be done. Haemorrhage 25 Sepsis 15
Unsafe abortion 13
Pre-eclampsia/eclampsia 12
Obstructed labour 8
Other direct causes 8
Indirect causes 20
The UK Confidential Enquiries are globally respected as an example of good practice and the Director and Assessors have assisted several countries -for example South Africa, Moldova and Kazakhstan -to set up their own enquiries adapted from the UK model.
Summary
The common assumption that safe childbirth is a side effect of national prosperity is wrong.
Complications such as haemorrhage, pre-eclampsia or malpresentation cannot be prevented but they can be treated promptly and effectively. It is often forgotten that women's lives are routinely saved on a daily basis throughout the UK. When a death does occur, the public expects exhaustive analysis. Sometimes this reinforces old lessons, but often, new lessons emerge. One conclusion is clear from reviewing CEMD reports from the past 50 years: when vigilance is relaxed, people die. 
